From LABS the ratio of total volume backscatter to molecular backscatter, backscattering ratio (BR), at two wavelengths is obtained versus altitude as the balloon rises. The backscattering coefficient is a function of the particle size distribution, particle refractive index, and the molecular density. The molecular signal is calculated from measurements of temperature and pressure. To estimate the signal from a pure molecular atmosphere, calibration factors are assessed at aerosol-free altitudes. In the present measurement, calibration altitudes have been taken at 7, at 15 and above 26 km, at the top of the sounding. The uncertainty attributed to BR is mainly determined by photon counting statistics in the signal; however, uncertainties in measured pressure and temperature also contribute. Assuming an uncertainty in the signal due to fluctuations in photon counting statistics and uncertainties of 0.2 K for temperature and 0.5 hPa for pressure, an error of < 7% is estimated for BR values to the top of the sounding.
The ratio between the depolarized and polarized signals at 692 nm (depolarization ratio) gives qualitative information about the asphericity of the scattering particles and hence their thermodynamic phase. A molecular atmosphere is expected to give low depolarization, around 1.4%. This value has been confirmed both experimentally [Cohen and Low, 1969] and theoretically [Young, 1980] . In our measurement the depolarization ratio was normalized to its molecular value assuming that the ratio between the two channels was 1.4% in aerosol-free regions. Uncertainties of _+ 0.2-2.0% are given to the depolarization ratio in the range measured, 2-15%.
The This method, using aerosol size distribution and scattering measurements from in situ instruments colocated on a balloon, appears to be a useful tool to infer aerosol index of refraction and hence composition. This method can be applied with equal success to compare in situ and remote lidar measurements only in cases where the PSC has a broad horizontal extent with little vertical structure.
